Tweak up-regulates endothelin-1 system in mouse and human endothelial cells.
To analyse the ability of TWEAK to modify the endothelin system, particularly endothelin-1 (ET-1) and endothelin-converting enzyme-1 (ECE-1), studying the intracellular mechanisms implied. TNF-like weak inducer of apoptosis (TWEAK) is a member of TNF superfamily; it has different biological functions such as inflammation, angiogenesis, proliferation, and apoptosis. TWEAK and fibroblast growth-factor-inducible 14 are expressed in different cell types, including endothelial and smooth muscle cells. Despite their presence in endothelial cells, the effect of TWEAK on endothelial function is incompletely defined. In cells, TWEAK induced protein (Western blot) and mRNA (quantitative polymerase chain reaction) expression of ECE-1. Results were related to transcriptional changes, as ECE-1 promoter activity (transfection assays) was also increased. Transfections with serial deletions of ECE-1 promoter suggest a potential role for AP-1 and NFkB, which were confirmed by electrophoretic mobility shift assays. When AP-1 or NFkB activations were inhibited by specific inhibitors of AP-1, PD-98059 (Erk1/2 inhibitor), or SP-600125 (JNK inhibitor), and also with an inhibitor of NFKB and PDTC, TWEAK effect was partially blocked in both cases, suggesting that both transcription factors are implied in ECE-1 regulation. Moreover, the endothelial changes induced by TWEAK were also tested in vivo, using 3-month-old male CD-1 mice treated with TWEAK 10 µg/kg body weight for 24 h, finding similar effects, a rise in ET-1 production (enzyme-linked immunosorbent assay), and ECE-1 expression in aorta and lung tissues. Mice showed slight hypertension after 4 h of treatment, which disappeared at 24 h. In pathological situations such as chronic inflammation, TWEAK could be more harmful through this effect at endothelial level. Pharmacological blockade of this cytokine could prevent the haemodynamic and structural changes related to an increased ET-1 synthesis.